The objective of the study was to apply an illness representations framework to examine patients' beliefs about erectile dysfunction (ED) and the association between those beliefs and reported quality of life. A total of 41 patients attending two secondary care clinics at a teaching hospital completed questionnaires examining quality of life, sexual functioning, illness representations (cause, time-line, coherence, consequences, cure, control and emotion) and perceptions of masculinity. Masculinity, sexual function, emotions and beliefs about consequences were found to be significantly correlated with quality of life. Multiple regression analysis revealed a model that accounted for almost 35% of the variance in quality of life of ED patients. The strongest predictor of higher quality of life was better sexual functioning (b ¼ À0.342, Po0.05) followed by more positive beliefs about the effects of ED on masculinity (b ¼ 0.323, Po0.05). The results suggest that when assessing the quality of life of men with ED, patients' illness representations should be considered along with their level of sexual functioning and the effects of ED on masculinity. Patients may benefit from an intervention programme that includes an educational component, thereby providing patients with more information about treatment options and available support.
Introduction
Erectile dysfunction ('ED' or 'impotence') is defined as 'the inability to achieve or maintain an erection sufficient for satisfactory sexual performance'. 1 It has been suggested that ED is one of the most common chronic medical disorders in men over 40 y of age. 2 The Massachusetts male ageing study found that 35% of men aged between 40 and 70 y were moderately or completely impotent, and 52% of the whole group had some level of ED. 3 Furthermore, the prevalence of ED is increasing; it is estimated that by 2005, 25 million men in the United States will experience some degree of ED. 4 Also, many men with ED are thought to have serious underlying comorbidity, which may be first diagnosed during consultation for the sexual problem.
Quality of life research in men with ED has focused on physical function and sexual satisfaction. 5 Focus groups conducted with men receiving treatment for early nonmetastatic prostate cancer revealed four domains that were influenced by ED. 6 These were (1) sexual performance (hesitation in initiating physical intimacy), (2) relationships with partners (qualitative change in interactions with partners), (3) sexual imaginings (loss of physical or emotional responses to attractive partners) and (4) masculinity (loss of sexual function diminishing a man's sense of self). Sexuality is a key component of quality of life, and the ability to have and sustain an erection for intercourse is an important aspect of sexuality. In addition, ED can influence beliefs about masculinity and confidence with sexual partners. 3 Furthermore, changes in sexual function may create adverse emotional outcomes (ie anxiety and depression). In addition, satisfaction with one's sexual life has been found to predict general life satisfaction. 7 For men already suffering from a chronic condition, ED could produce an additional negative impact on their quality of life. It has been proposed that in some cases the psychological effects of ED could be more impeding than the physical effects of chronic illness. 8 All patients form a representation, or cognitive model, of their illness. This model incorporates beliefs about the causes (ie my ED is due to stress) and consequences of that illness (ie my relationship with my partner will be influenced by ED). There is a growing literature indicating the importance of patients' beliefs of illness (also known as cognitive models) in their subsequent coping and behavioural responses. [9] [10] [11] [12] The self-regulatory model proposes that people develop a model or set of beliefs about an illness or disease in order to make sense of it and to regulate subsequent health behaviours. 9 The illness-related beliefs, or illness representations as they are also known, comprise five main components or dimensions: identity (beliefs about diagnosis and the symptoms experienced), causal beliefs (likely causes of the illness, which may relate to the person's beliefs about personal risk), time-line (the temporal course, including likely duration, of the illness), consequences (the perceived severity of the illness and the potential impact on physical, psychological and social functioning) and cure/control (the extent to which the illness can successfully be controlled or cured). The examination of illness representations has recently been expanded to include coherence (how much patients understand or comprehend their illness) and emotion (affective or emotional responses to an illness). 12 The inclusion of emotion is particularly significant as the self-regulatory model proposes that individuals develop parallel cognitive and emotional responses to an illness or health threat, and that these then guide the development of problem and emotion-focused coping strategies. 10 Research examining illness representations for ED is lacking, and examination of these components may provide an informed basis on which to develop interventions to improve coping among patients.
The aim of this study was to examine patients' beliefs about ED (using the illness representations framework), sexual function and masculinity, and to identify the importance of these beliefs in relation to reported quality of life.
Method

Participants
Participants were recruited from two clinics at a London teaching hospital. In all, 41 patients participated in the study (mean age was 57 y, range 27-77 y). Table 1 shows the medical characteristics of the participants. Respondents were men with partial or complete ED, diagnosed at least four months prior to the commencement of the study. Mean time since diagnosis was 3.5 y (4 months to 11 y). The majority of the respondents were White represents (51%), followed by Black Caribbean and Black African (37%), and the remaining 12% were Asian. Over two-thirds of the sample were married or with a partner, 12% were single and 22% were divorced, widowed or separated.
Materials/scales
Illness perceptions. The illness perceptions scale was adapted from the revised Illness Perception Questionnaire (IPQ-R). 12 The IPQ 11 has been utilised in studies examining patients' adaptation to various conditions, such as heart disease, 13 rheumatoid arthritis, 14 chronic fatigue syndrome 15 and diabetes. 16 The IPQ subscales demonstrated good internal and test-retest reliability and good discriminant, construct and predictive validity. 12 For this study, items were modified to be appropriate to ED.
The questionnaire used in this study comprised seven subscales (the appraisal of identity included in the IPQ was not investigated because ED is itself the symptom). The seven subscales were originally theoretically derived; however, the seven factors have been confirmed through principal components analysis. For all of the subscales, participants were presented with a series of statements and were required to indicate their level of agreement on a five-point Likert scale from 1 'strongly disagree' to 5 'strongly agree'. The consequences subscale comprised two items: 'My ED does not have much effect on my life' and 'My ED has major consequences on my life'. Scores were averaged and ranged from 1 to 5; the higher the score, the more negative the person's attitudes towards the outcomes associated with ED. The time-line subscale consisted of two items: 'My ED will last a short time' and 'My ED is likely to be permanent rather than temporary'. Scores were averaged and ranged from 1 to 5; 11 The mean of the each subscale (excluding the cause subscale where items were examined individually) was used in the statistical analysis.
Sexual function. The erectile function questions were derived from the Prostate Cancer Index of Sexual Function scale (HR-QOL-UCLA), 17 which has been validated in patients both with and without cancer. The ED scale of the questionnaire was used in the current study. The questionnaire comprises six questions, which participants rate on a five-point scale (0 'very poor' to 4 'very good'). The ratings are summed and the range of scores is 0 (very poor sexual function) to 100 (very good sexual function). Higher scores represent better erectile function. An example item is 'Overall, how would you rate your ability to function sexually during the last 4 weeks?' The mean of the function scales was used in the statistical analysis. The internal reliability of the scale is good with a Cronbach's a of 0.70.
Quality of life. This area was assessed with the ED Effect on Quality of Life questionnaire (ED-EQOL) 18 developed to assess the effect of ED on an individual's quality of life. The questionnaire comprises 15 questions, which participants rate on a five-point scale (0 'not at all' to 4 'a great deal'). The ratings are summed and the range of scores is 0 (good quality of life) to 60 (poor quality of life). The scales demonstrated good internal (Cronbach's a 0.93) and testretest reliability 18 as well as good validity.
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Masculinity. To measure masculinity, a brief questionnaire was developed for this study. The questions were based on the work by Feldman et al, 3 who identified beliefs about satisfying female partners following loss of erectile function. The scale comprised two statements: 'Not being able to have an erection during sex makes a man feel less manly' and 'It is embarrassing for a man if he cannot have an erection during sexual intercourse'. This scale therefore represents the belief about the role of sexual performance on one's sense of self-worth. The items were rated on a five-point Likert scale (1 'strongly disagree' to 5 'strongly agree'). Scores were averaged and ranged from 1 to 5, with the higher scores representing a more negative belief about the effect of ED on masculinity. The internal reliability of the scale was good with a Cronbach a of 0.78.
Procedure
Ethical approval for the study was obtained from the health trust Research Ethics Committee. Participants were recruited following their consultation with the health professional in charge of the clinic. The researcher briefed patients about the study and presented them the questionnaire and consent materials. Patients who consented to participate completed the questionnaire, which took between 20 and 30 min. In all, 23 participants completed the questionnaire in the clinic, while 18 completed it at home (participants were provided with a stamped addressed envelope and were asked to return the completed questionnaire within a week). A total of 56 questionnaires were administered, 41 of which were completed (73% response rate).
Data analysis
The mean and standard deviation for each subscale are reported. Correlations between the subscales were examined using Spearman's r. Multiple regression analysis (simultaneous entry method) was used to identify the best predictors of quality of life.
Results
The mean scores obtained for each of the subscales are presented in Table 2 . The participants in the present study reported a lower quality of life than
Illness beliefs and ED
I Stamogiannou et al participants in previous published studies. 18 Mean scores of the individual cause items are shown separately in Table 3 . Each item on the cause scale was seen to represent a specific causal belief, and therefore each item were examined individually. 11 Anxiety and stress were the most strongly endorsed cause of ED, closely followed by prescription drugs. The least favoured causal attributions were alcohol, smoking and hormonal treatments.
Patients who had prostate cancer were more likely to believe their ED would last for a long time (timeline mean score 3.8, s.d. 0.63) compared to patients with cardiac disease or diabetes (time-line mean score 2.9, s.d. 0.66; F (3, 36) ¼ 3.577, Po0.05). The diagnostic groups were not found to be significantly different with regard to any other questionnaire or demographic variables.
The intercorrelations between the subscales are shown in Table 4 and weak-to-moderate relationships were apparent. Participants who reported a higher quality of life also reported more positive beliefs about the consequences of ED (r ¼ 0.430, Po0.01) and less negative beliefs about the effects of ED on masculinity (r ¼ 0.512, Po0.01). Age and time since diagnosis were not significantly associated with any of the questionnaire variables.
Multiple regression analysis (simultaneous entry) was performed to identify the best predictors of quality of life. Consequences and emotion were the only illness representation subscales to correlate with quality of life, and in order to control the ratio of predictors to cases these were the only illness representation subscales entered into the multiple regression analysis. The tolerance values for all variables were greater than 0.6, suggesting that each variable did not correlate too highly with the others and could be retained in the analysis. Quality of life was entered as the dependent variable and the following variables were entered as predictors: consequence and emotion subscales of the Illness Perceptions Questionnaire masculinity and sexual functioning. A significant model emerged F(4, 40 ¼ 6.220, Po0.01, adjusted R 2 ¼ 0.343; Table 5 ). (the higher the score, the stronger the causal belief ). 
Discussion
The aim of this study was to apply an illness representations framework to examine patients' beliefs about ED and the relationship between those beliefs and reported quality of life.
Patients with prostate cancer were more likely to report that their ED would last for a long time compared to patients with cardiac disease or diabetes. This appears to be a surprising result given that ED is a common outcome of diabetes 20 and cardiac disease or medication. 21 In the current study, 10 out of 12 prostate cancer patients had undergone surgery. It is possible that these patients perceived their ED to be more permanent, as radical prostatectomy most often leads to ED. 22 The majority of subscale scores on the IPQ are similar to those obtained among patients with rheumatoid arthritis and chronic fatigue syndrome. 11 However, the ED patients reported a shorter time-line for their disorder than did the rheumatoid arthritis and chronic fatigue syndrome patients, indicating that they did not believe ED to be such a long-lasting condition. However, all participants in this study were recruited from a clinic where they were receiving advice and help for ED, and so they may have been more optimistic than a general sample of men experiencing ED.
The participants in the current study reported a poorer quality of life than previously reported using the same measure. 18 The two samples were similar in age and length of time since diagnosis; however, the current sample was recruited from two ED clinics and therefore may have experienced greater morbidity (leading to help-seeking for their ED) than patients recruited from andrology clinics as in the MacDonagh sample. The significant association between emotion and quality of life is in line with previous research demonstrating an association between quality of life and anxiety and depression. 18 The observed relationship between poorer sexual functioning and reduced quality of life is in accordance with the results found in previous research indicating that higher self-perceived severity of ED was associated with a diminished quality of life for men in the UK. 23 In the previous study, the quality of life measure used differed to the one used in the current study: however, these measures are highly correlated and are considered alternative measures of the effect of ED on quality of life. 14 The results suggest that, within clinic, it is important to examine not only sexual function but also the impact that ED has on the individual's quality of life.
Prostate cancer patients and their wives have previously alluded to the impact of ED both on beliefs of masculinity and on quality of life. [24] [25] [26] An explanation of this relationship may be that in the West, masculinity is often considered to be closely linked to sexuality and sexual performance. 24 Furthermore, ED is a condition that also affects the wife/partner of the patient with ED, 17 and therefore relationship conflict may affect a man's perception of his own masculinity. However, as suggested by the results of the current study, it may not be the ED itself, but also beliefs about the potential to control the effects ED, that influences an individual's perception of masculinity. This has important implications for the type of advice and help offered to such patients.
It should be noted, however, that causal relationships should not be inferred from this study, as it was cross-sectional in design and therefore the direction of interactions cannot be determined. However, the findings of this study do provide some support for previous findings, and the results may inform health-care professionals about the influence of patients' beliefs regarding ED on their emotional and physical quality of life. An educational intervention that provides information about the range of treatment options and available support could improve patients' perceptions of the consequences of ED. Ideally, any intervention would also incorporate a cognitive behavioural component to explore the patients' perceptions of their own masculinity and how this translates to their sexual functioning.
